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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the control 
of important dimensions by depositing a multilayer 
ARC laminate layer which combines the absorption 
and diminishing interference modes together. 

SOLUTION: An antireflective coat(ARC) layer 130 is P 
formed on a substrate 110. This layer is a multilayer 
ARC layer composed of a first and second ARC 
layers 135, 140. The second ARC layer 140 is 
deposited on the first ARC layer 135 which is 
deposited on the substrate 1 10. A resist 170 is 
formed on the second ARC layer wherein the first 
ARC layer operates in the absorption mode and the 
second ARC layer operates in the diminishing 
interference mode, the refractive index of the second 
ARC layer is selected so as to minimize the reflection 
on the resist, the first ARC layer 135 has an adequate 
extinction coefficient k and wall thickness for 
absorbing lights and the coefficient k is about 0.2 or 
more, pref. 0.5 or more. 
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(54) [$£W<D&m U Vi^^KfeUTV^X h(D&#t^£M^3i**;#ifc 



(57) [ffifa] 

- K-c»fpi-sRitKji:* (arc) zmm-tizmmz 



im&m 2] arc <om%& z & k . 

KStt^F**- K-rtbfPi-SK 2 a r ci^Ift^ r 

3fts-C#6*»«*(k)*5J:tfrt»36^*S»*3S4Jci|B 
[W*3S6] »lARC«m<HO. 2C0k^ 
[W*JS7] S1ARC1^M<H0. 5<Dkfr 

fi>b<Dft&m 2 a r cm<oT^R-(j±mm^ £<o±c 
frb<D3ttm 2 a r cioT*i&(;±*ii- «t 5 ± i: 

6#®t*Mt6SW?r4i:, fg2 ARCJf tfSRfcMs 

K J: o T*/Mfc »#*g 5 diBtt^ife, 

Mfr h <nltt>*$& 2 A R C Jf <7>T«ffi&tf -L^ffi «t 9 £ 

[»*JSl 1 ] Si ARCi«Si»ARC^f>«5« 
[»*3Sl 2] Si ARCi^R«ttARC^5)*5 

ts*« i o i-ta«fe^*jfe 0 

[»*3Sl 3] %\ ARCi^^/Dt^lC^^ 
[ffpfcijfl 4] Si ARCWt«ARC^W5» 
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is] sb 2 a r cm&&&m<omm<nm*m 

ao^;WcK'>$-fr5aSr*^5)fiS5H*Sl 1, 1 

i»*js i6] m 2 a r cm&&ttm<n%im<Dm&m 
'Mc-rzmmmfrbi&zm&mi 1, 1 2*^«i 4tc 

7] ^2ARCl^M$OM^Ii^ 
L<t5ISr*^?)filc5ffl*«l l, 1 2£fcf±l 4K 

10 InmmiS] S2ARCB^i«ARC^P)tf5il 
1 5 tcfeScCO^-fe 

19] m 2 A R CJiOBSrWJB 2ARC1 

8 fC|2Sc(D^^ 0 

[»#3S2 0] |2ARC|«$^nx= (n 
x-i n R ) 1/2 (n x (ig2 ARCJf <D@$Fr^(D|| 
f£«J, nx-i tt»2ARC|TI©81lr*©*ft«, 
n r fif 2 A R CllIWl^^SM) k:f£(£^L 
V^lf^JSl 9 JCtB«feC0*& o 
20 [»*S2 1| IB2 ARCjiO«aW^F^t0S(Z>t£ 

rl 2 0 tciEtt^Zfrfe, 
[»*«2 2] 12 ARCJB<0«attT*3ftS*B2JC« 
l 8 0° ^*0i"*bS:R»*JcjBcS-frT««»}B*Sr 

t>fc&-r»#Jl2 i fcfa«8^*fe 0 

[«*5 2 3] RJt*<oWRtt***r<>*:b-rJ:5^ 
12 ARCJi^rtS:^aW*r-5»*«2 2*-|E*<75*- 

[ft#Jg2 4 ] S2ARCi^WSfi;/4 n 
30 x U fiflt3t»£>i6fi\ n x (j:l2ARClcolW) 
0>rtJ?a>kric5»3ftJS2 3lcE<8C!>*fe 0 

[»#Jg2 5] »2ARCl#«»ARC^f>*S» 
#JS 1 6 ICBEfctT^fe, 

[|f*3S2 6] 12 ARC1W1»I2 ARCl 
OT«^B»*S3J:t/±*<oBSf*t-!e*"r6lll*3B2 

[W*3g2 7] |2ARC|(Dl^nx= (n 
x-i hr) 1/2 (nx tt»2 ARCJ§<Z>JBSr^<0|| 
nx-« fil2ARCfTl«$^m 
40 n R tefg2 ARCS±®^B9f^H^) tCtSf^L 

^»#is 2 6 {zmm.(o^m 0 

[St*«2 8 ] 12 ARCiOjSftWf^ffiSWfi 
Si" n*R»*«c:j8c S*r««W**SrSt+-5W* 
rf 2 7 fcKtf<D#fe, 

[W#« 2 9] Sg 2 A R CB^WftW^tPdSftS^ft 

l 8 0° <Dfl[«-fti*R»*«cjBwS-fr-C««»}H**: 

[if5Rii3 0] SI«*4xTRi**«>««»»H5feS:fcfc 
b-Tct 5 Kg! 2 ARCS^rtJPS:ilW-*-5l»*«2 9K 
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[If** 3 1 ] i2ARCMTOn/4 n 
x UteBftjR^Stft, nxttS2ARCl©SSr« 
<0l*lJ?a>bl*5»#*3 0tC|S«<7)^&o 

[»*«3 2] 82ARCI«ARC^^6II 

** 1 7 ^iae<o*-fe 0 

[»**3 3] i2ARCl^I8fW^2ARCl 

[fit** 3 4] I2AR CJf <£>@#r^ n x = ( n 
x-i rr) 1/2 (nx ttS2ARCl<7)Itff^|| 10 

nx-i (if 2ARClTi^IW^m 
n R f±*2 ARC«JiJi<DJEW*Ojg»a$) (CtSt^L 
V>fit**3 3 MfEtt^jfe, 

[fi**3 5] f2 ARCi^WRWTWSttlOtt 

*3 4fcfBtta>*S„ 
[fit** 3 6] S 2 AR Ciw«t»WWsSli:fi 
18 0° ©ffi«i-ixSrSlt*|c:jBwS-e:-C«»»**Sr 
kfcib-ffit**3 5^IEtt^*feo 

[«M3 7] mmtixBLttm^mR^m^iyit 20 

[IS** 3 8 ] f 2ARCi#lI^|n/4 n 
x Ufi«#K<0»*, nx fil2ARCl(?)lW) 
*>l*lJM»*>l**t***3 7 {ciSttco^rfe 

[fit** 3 9] S2ARCi^«ARC^^5BI 

**i 1^1 4^-e<^v^i"tb^iiB(cfa«6^*j£o 

[»**4 0] S2ARCl^t«ARC^f)4^ 
W*AR Casus?* h<E>**£leIiffi1-5»#*3 9 (CflB 

fc^^fe 30 

[»#*4 1] |2ARC1«IWI/^T*> 
0 MfS«c<£>;£ifc 0 

[Iff** 4 2 ] |2ARCl^l/^ htf>^/J^#t£: 

[1***4 3 ] |2ARC1^U^ hOIIfffpg 

[»**4 4] i2ARCl^I^il^iif, 
6 1/5 d ( Ilil/^ htC^ft^)t^*^[C^L< , 
dtagS2 ARCmcDfam i:iotSb^5»M4 3 40 

[»*«4 5] i2ARCl^I^M4 4tuR 
e (n) d/X-0i + 0 2 = m 1 1 (m= 1 , 2, ••■ 
oo) (nfil2ARCl^Iffi^ dH!2ARCl(0 
Aff) $rdlcov^«< wt«cJ:or#5III**4 4 «c 

[IS**4 6] m^l lC^L<^£*Lfcffr**4 5 

[0 0 0 1 ] so 



«t !9»a(ctt^^-^^B*lc*5Jt5fiS^fe (CD) 
[0 0 0 2] 

(features) d«X«±JC^S Jx-5 0 ^ 
[0 0 0 3] x^^^^JFM-T^/c^^, fifi±^«3S 

y ^ ^a^M *m mmm <ds< & - 
[0004] -7 4—=3-*r<D-*m%y v ^7 7*©«»i 

[0 0 0 5] Uv** hJB^C9#^ffc<Pfc#f£, CDC 

o. 2 5^pytfcf«wT) mmftfflM 

[0 0 0 6] ARCIi2 0Wft^-K(DlO-CW/^ 

[0 0 0 7] KIR*— K-Cfi, ARCaSiiifi-rs*:^® 

* L< *V>»*«rlHlia-rSo ARCfi*^^(cKiR-r 
(k) 4:rt*«:*1-S£«riS*>5 0 ft 

iRi" 6 fc k ^7C#V^5^IV>ARC^^it 

tx.ll ^0. 5(7)k(i2 4 8^/ — hA- (nm) (D 
*&^*K«lR1-5fc«i>lCtt, m 1 0 0 0 ACDARCf*J 

[0 0 0 8] «&W^8Mr- K-Cf±, ARC(7)^®(D 
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CfcRH*li A R c wi*iwjfffi t-t CfeS 

[0 0 0 9] tR^JtfUC, i^(DW»i(/«ARC^ 
(/ARa HtSh i p 1 ey Company T^^rp 

*.tf»ffc*>r«, **i/mvr'<m, *.mk***smk 

[0 0 10] *^ARCfiii^^ t^^^^nir^tcj: 
oT^if£;ft£o tlARCfiI^ARC/fy-7-^ 
Co # tl^lc-^o^W^ J: ^^^r^ tt 6o 
MSfflARC(iM6M$^f6 0 ARC/l/ 

WlcKiR^— KtARCOTf6i^:I^ix^ * 
J&ARCte*ttfcffj— 3eoK*t***i"5WT?, ^UV>S 
&KoAWXtt*£2>£»^fc:tt:. »tt»iR*— K*ftf-C 20 

[OOliliWC, ARCOToIiilt fcirx. 
tfBBK#*^:tt{b*aWW* (cmp) ft^JDXic* 

gr^ii^M^WJt^fc^^ »v>S«ARC^ 

hawv^£\ «5jft»fto*{b, wcaKiGR (fct 

*Lte\ 0. 2 5/imJL^T) "CW^kicJRdSO , ^nir^ 30 

#>r> K-as»K#5o low, fct^tfo. 25 

^£'>ft< LTV^o 

[0012] — 4fflE«| a RCIt fi«AR C iCfUig L 
fc*jft*»fcftV\fc*«C. i«tf&Lt#fc, 

±, ItARCiillKtt^ i"</K = 

[0 0 13] 

[»w^w*Lj;5fci-siiui] mmARcm^-rtuo 40 
[0014] ««^^- K-e»ffi-s»^Jc, ®& 

WiS* & £tr tc fi % affi W tc «yF» £ f±ffi 
*T^-^g^W±{CiiA R C ^Mt 5c 4^ ft 
# 7 * ft if » W»»*s a R C <D Tiff Id £> 5 r- so 
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[0015] ii«^-Y»^7^ft^rtffX»o*:#ft 
SMfitCfcoT, fi»4CD#l»^t5«iARC^ 
IftARCIi v>< OT^tf>*§^l;::|o^T, _kii<o 
attSfc^fclMfc-jr-f* (S i O2 ) 

[0 0 16] 

*t*BkA*nfcCD»J»fcBB-*-S. -HifeteKHs^T, 

fflV>5di:T*iSfife$tLSo #*ARC«Jitt»iR*— K 
fcJit^WaWT**— Kt?»fft5«l^J;^8 2 0A 
RCJI*>?>ft5„ — Mim^Tll ARCJBteKifc 
K-Cftf^U *2ARCifi8S» : F* : t-Kt* 
h<OR#t^£i)£'>£ii:£r«fc 51:) IffLT, 

[0 0 1 7] ^aWtt^WffOjDX^BB"*-*. Affrttfc: 
ttCD MSP^acSKBSU ^jft^cfcoTJKt&Hft v y 

*t5#iARCliftj|ttt5:ti:J:oT»JSn 
60 

[0018] 

[HiSfll] Hltt**W<oi*JISWc:«6ARCS:^ 
-To m^^><t 5*-, ARCH 3 oti^«#SSi 1 0 
t uis* vm 1 7 0 ^(OPfljeitoSSixSo u^xhJi 
ja, t^rttfy y^77(dfflvMbtt6^oii^u^ 

[0 0 19] ^WfleSfitt, ti^ya^^x-^ 

d>e>»*sn5. ^/y^ti, ^u-^-^a, 
s^->y=i> (son fc^vMite^aa^sffi, 

»W«c*DX$Hr7-f — ^^Sr^tf (HKc^LT^ft 
^ir^^-ey (DRAM) ft^<7>*BHe]K (IC),I 

tor'*** xtommzmmztiZo m»<otitb\c mm 

[0020] ARCH 3 Ote£ffi_hlcffr5R£ft5o H 
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{C^-f J: 9(C ARClfi^lARC8I^«So 1 
H^T'H, #1ARC»$1ARC11 3 5fcJ; 
I/I2ARC1 1 4 0 7^b/&S o I2ARCI1 4 0 H 
HARCll 3 5cO_htCffM£*tSo HARCil 
3 5HS&1 l 0<n±.{zMf&istiZ> o |2ARCiWi 
(CUv?^ h 1 7 0^£/&£;*tSo ARCfO 1 oHPJ*l|X 

^LtCD»^at5 0 l»TUglARC 
If H^l&^~ FT'IM^U ^2ARClimW^ 

— Kt?EM1H-£o 10 

[0021] m2 ARcm<Dm%xm±^i?* Mc*ms 

KttSrMCSJ; 9^ii^£*L5 0 lHJSffi-CH, ®tff^ 
S c US** K-*3tt5R*tO«^>tt, S£2 ARCl^l 

[0 0 2 2] lUfe^-CH, |gl ARCBtefRlD^E— K 
r-»^i-6a JBl ARC»tt*«r»fti-6aiS*iBa« 
» (k) *3«fctfrtJM>&fifc-5 0 lSMStt"Ctt, ARCH 
1^0. 2J£Lbcok, fftKHO. 5J£JLh, <fc!)#£L 

<hi. osx±<Dkfrbf&z> 0 m<Dmmmx*\L arc 

HI. 5J£*_h<£>kri>£>l£So 

[0 0 2 3] SlARCl^Sfft 0f-^Ok*Jj:U«* 
ii:o^ 3t^*»Jc®i|x$tt50^ai||^-rs <fc 30 

iiiR£*lS 0 — jRWtd, ^]f(^5-15 0nmt'fc 

[0 0 2 4] l*jB61l8T?tt % IlARClflPM^-K 
■C»^t5««ARC^bricS. SftARCfiRtAR 
C (DARC) rt^J&So DARCft fctx.tfvya 

»-Ctt, DARCIi'>y3mvi»?)46 0 ^ 40 
R*tt*tt £*C0*§$$A R c £{£ffl-f s :H^iarc1 

(Dmm^mx*k>z> 0 i^c iiiiARciiiu 
v>gn ARC«coftffl*spi|gjc/j:s<z>T-*fijr**>So 

[0 0 2 5] % \ ARCKt it^mmfe (CVD) £ 
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[0 0 2 6] $2 AR CJH 140 Hf£ 1 ARC! 1 3 5 

(D±.{zmm£tvz>o *mw<ommmxte s I2arci 

l 4 0ti«RW : F»*- K-eftftH-So 

[ 0 0 2 7 ] U^M^2ARClWll;M^ 

hria«r<o*ft-c**stt5 a u>>* h^SIii 
>r-Tx*k Lxfimcmmi-z>z.t&xz%mmxtb 

[0 0 2 8] UEfcIftP^LfcJ; #JfARC«JIH« 
[0 0 2 9] I 2 A R C i OT«® t -hSffil: «t 5 M 

co^tcjgELT, EM^4C6 0 

[0 0 3 0] h-e?#btt5^*tHS*t*^BlSw 
[0 0 3 1 ] lUffiitlt l2ARCl«W±i@ 

HH^fa^u^<yw^«^$ttr, us** Mc^^rrp^ 

$tl5K*t^^$nS 0 S2ARCilitOlS®*J 

LT\ US^* htc*3JtSRSt^:*/hlc-rS(7>^ijS-^fe 

So *e>^#*b<ttft-t?cioKI*3ft 5 *fi)t*tt5Si:5 
\Z S I 2 A R Cl^lSI^ CM^tt 

[0 0 3 2] lMit'fl l2ARCi«f^ 
Kf»*t5i«ARC^P>S5c liARCfil 
**«^*5V^Ttt, 1H4ARC (DARC) rt^J* 
S 0 DARC(t tct tll>y >^itV0, i/Dais* 

te<z>»«*SJ*S6Jh«-»^fertS« l KMft-CH* ^2 
DARCiliv'!) 3m'>SftW^i5 0 
It*. *^H««W^P* 
^ KT*»f^i-Ste^M«R«tl»JtW»*^W*«AR 

[0 0 3 3] lMt'ft |2liARC(OS^$(j: 

5E*+<&«^jW*rii£ixa. S2ARC«o®ft*l±S 
^^r«T(7)M^^f Mtf) u-<,u£ r**^ $ S «fc 9 f-iltR $ 

I2AR CJi<Z>JStfr^as*:tf>±^®:fc5 «fc T>*T^@T'(7)# 
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[0 0 3 4] 12 ARCjfCDJStfr^tt, #SgW<Z> 1 MM 

So 

[0 0 3 5] 

nx = (nx-i n R ) 1/2 (l) 

nx (11/^MT<7)I2ARC1IWWI 
nx-i li» 2 A R CITIES 1 A R CiiSf 
m<DMW^. n R 1^12 ARCI±(7)U^ Mlfff 

tit l&Rt^ctt£;%Ji:LT^5o 
[0 0 3 6] (1) {cm5@tFf^^^0^2 A 

* Mc:fct*£*/hRlt«:iTflBtci-a 0 12IARCW® 

swws; (i) ^p>«r6i-r*wi:fc«K.i->t#-c*>6 0 

MLt, I2ARCI(DM^I[« (1) 

[0 0 3 7] k^ni:ft#f5 <fc l2ARCi!(7) 
klin^IRSns^St^tiSo 12 AR 

C ii <oa« £ *xfc n offifi Jt« Wffi; v * k ffi£r fc fc b -r o 
rtUc^oT, l2ARCi^MMOT^(t 

2 A R C«Sr*»*cfiV> k It'MtSr t dS-eft £o 
lSlfilB-ett, 12ARCJU2 0. 5*8S, #£L<fi 
0. 3*iS<OkttT»*$n5o 

[0 0 3 8] 12 ARClfiSSWf**- KTlft 
5J:5*c#ilSix5. *2ARCi«rJ»tt : F»*-K 

^&m£fttc%:tm2 ARCi^ LTl^l^lt^ 
[0 0 3 9] 1 HJSflgT^i. 1 2 A R CBttWfttt^F* 

*-K^»f^-rsfc*jcaa*rt»-e***ix-6o 12 

ARCB<7>ftfffc:J:oT, ^<7>T*SnT*#ffia>ba>R» 
±*ffi*s*B51(c 1 8 0° -fixT««ft«*36S* 

lMlTU !2ARCl(7)^I^n/4n 
x T'£>£ UllBftSUPjgfi. nxlig2ARCM 

[0 0 40] a«J*JBSr**3 JiO^rtJlSratR-rs 

iot, i2ARCKmi^i:MWL, ataxia 



[0041] »f^fc*sv>T, sytm.fr b<nyt&mvafyiz. 

4SSt5 9 5t 1 8 0<Dfcf— i^^U^ h 1 7 0(D^® 

8 h 1 7 OF^jgii-f £0 

[0 0 4 2] SiSLfcffl5#l 8 4lil/^ H 1 7 0 £1 
2 ARC® 1 4 0(Cj;otM$n6Ml 3 2fd»^g 
-r^C0T% ftcDgtf^l 8 4(7)? £>C0gj5#l 8 6frfr$tf£ 
10 Stf^l 9 0(212 ARCjf 1 4 0 £rii o Tigi^"?- 

[0 0 4 3] 9 0HS2ARCI 14 0<!:1 

1 ARCH 3 5 t {cX^XJ&f&Ztl&Rm 1 1 6 \Zffi 

^i~h a z<D'&m^£^X. Mi9 2^toJ:ra 

(DUftl 9 4(7)11 ARCH 3 5 Srilii LT0>a«WS 
£C5 0 Si ARCifiKflX^ Kt»fft5WT% a 

PJ*ifc£tl<5o Ttco^^l 9 4<Dohmtf1-Z>Uftl 9 6 
fill ARC® 1 3 5 tMl 1 0 t<DWm 1 1 2T'^ 
20 t*£*LTll AR CJIM J: iXWVLZfn&o 

[0 0 4 4] 9 2fil2ARCl^i LT 

±*i:»»t5o JSSW^- Kt«fft5S2 AR 

19 2 fi#® 13 2 Sriiifl LT hJf rtJCig-T £ c 

[0 0 4 5] **W<OlStlt«JC*oTaRSixfc»2 
ARCJB<OJSSr*fc:gHL-C, IfffiSriiiSLTl'v** h 
JSrt^iti-S«fI5»l 9 2(OMTOM^tMl 8 6 

«:<^}:J;oT, R#t£n/cgfl# l 8 6£;J;0<1 9 2 

.tot, CD»^M$il5 0 

[0 0 4 6] *5S^(DS"J<Oj|j6fiffiJC«Lntf, ^iARC 
3R/S 1 3 Oiill ARCjftl2 ARCH 35joJ:(/ 

[0 0 4 7] 11 ARCgf^IIX^- Kt?»fp-rS<0 

^SSfg-efi, ARCIiO. 2J^_h, ^KttO. 5£A 
40 _h, $ *bfc£P£ L< fi 1 . 04U±(Ok^e>^S o B»J0>H 
S&ffi^tt:. ARCIil. 5J!^_b<0kT«Sc$tL5 o 11 

±t5*fts k xmt-tz> 0 

[0 0 4 8] 1 jHtlB-Ctt, *1 ARCJIttRlR*— K 
«f5«ARC^b^5 0 «l«ARCfi, 7c£;t 
IffitttARC (DARC) ^bfiKSo 1 3tJS«"Ctt, 
DARCHv/y ny^^ftW^So Bt5-<dB%: 
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[0 0 4 9] %mt It, ^1 ARClliWiARC^ 
bteZ B fflllARClll ^L<(«2ARC1 

x.ifl2ARci^j:(;i/^ h^itft^tc^^r, 
[0050] mi ARcmmt^mmm (cvd) , « 

[0 0 5 1 ] 1/^ h 1 7 0^Tlt\ ^oll ARC 
/f 1 3 5(D_hI(7)g2ARCll 4 OfiftRWf**- 
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